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[57] , ABSTRACT 

An oil cooled compressor includes a compressor body 
having a low pressure suction passage and a high pres 
sure discharge passage. An oil tank is mounted to the 
discharge passage such that oil and drain water sepa 
rated from a compressed gas in the discharge passage 
collect in the oil tank with water. at a lowermost part of 
the oil tank. A drain water passage separate from a 
compressed gas discharge passage and an oil discharge 
passage, connects the lowermost part of the oil tank 
with a portion of the compressor body which is substan 
tially at the low pressure. Drain water is thereby evapo 
rated from the oil tank and returned to the compressor 
body. 

4 Claims, 2 Drawing Sheets 
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OIL-COOLED COMPRESSOR AND METHOD OF 
OPERATING SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an oil-cooled compressor 

adapted to cool a gas being compressed with a lubricat 
ing oil. 

2. Description of the Related Art 
An oil-cooled compressor designed to lead a lubricat 

ing oil to a gas compression space for the purpose of 
cooling a compressed gas, lubricating a rotor section, 
and sealing a clearance in the compression space has 
been widely known. In this type of compressor, an oil 
tank is mounted within a discharge passage, where the 
compressed gas discharged together with the lubricat 
ing oil is delivered after separation from the lubricating 
oil, and the lubricating oil thus separated is dripped 
downwardly to be collected. After being thus collected 
in the lower part, the lubricating oil is sent back into the 
compressor body for recirculation. 

In the known equipment described above, water in 
the lubricating oil accumulated in the oil tank gradually 
separates, gathering beneath this lubricating oil. If this 
undesirable water separation is left uncorrected, water 
thus gathering, not the lubricating oil, will be supplied 
to lubrication points in the compressor body. 

It is, therefore, necessary to drain the oil tank, that is 
to remove water from the oil tank prior to the day’s 
operation. This draining is a troublesome operation. 

SUMMARY OF THE INVENTION 

The present invention has as an object to solve the 
problem mentioned above, and also has as an object the 
provision of an oil-cooled compressor which requires 
on draining of the oil tank. 

In order to solve the problem, a ?rst feature of the 
invention comprises connecting the lowermost part of 
the oil tan provided in the discharge passage in the 
compressor body to some point from the suction pas 
sage in the compressor body to a space immediately 
after gas trapping, i.e., at a portion of the compressor 
body which is substantially at the suction pressure. 
A second feature of the invention comprises connect 

ing the lowermost part of the oil tank mounted in the 
discharge passage in the compressor to some point be 
tween the suction passage in the compressor and a space 
immediately after gas trapping, and is designed so as to 
run the compressor, if not operating, for a ?xed period 
of time when drain water accumulated in the lower part 
of the oil tank has reached a speci?c value. 

Furthermore, because of the aforesaid constitution of 
the second and third features of the invention, the drain 
water in the oil will be fully evaporated with the heat of 
the compressed gas even when, for example, the com 
pressor is intermittently operated, for a short period of 
time as compared with the dwell period, at a low ambi 
ent atmospheric temperature, at a high humidity, and at 
a high discharge pressure at which the drain water in 
the oil is hard to evaporate. 
The foregoing objects and other objects, as well as 

the actual construction and operation of the method 
according to the present invention, will become more 
apparent and understandable from the following de 
tailed description thereof, when read in connection with 
the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a general block diagram of an oil-cooled 
compressor according to the ?rst feature of the inven 
t1on; 
FIG. 2 is a general block diagram of an oil-cooled 

compressor according to the second feature of the in 
vention; and 
FIG. 3 is a general block diagram of an oil-cooled 

compressor according to the third feature of the inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter an exemplary embodiment of an oil 
cooled compressor according to the present invention 
will be explained with reference to the drawings. 
FIG. 1 shows an oil-cooled compressor according to 

the ?rst embodiment of the invention, in which a suc 
tion passage 3 is connected to an inlet port 2 of a com 
pressor body 1, a discharge passage 5 extends from an 
outlet port 4, and in this discharge passage 5 is installed 
an oil tank 6. In the upper part within this oil tank 6 is 
mounted an oil separation element 7. The lower part 
forms an oil reservoir 8, from which a lubricating oil 
circulation passage 11 extends to lubrication points such 
as bearings, seals, and a compression space, which are 
not illustrated in the compressor body 1, through an oil 
?lter 9 and an oil cooler 10. In addition, a drain water 
passage 14 is provided extending from the lowermost 
part of the oil reservoir 8 to the inlet port 2 via an ori?ce 
13 for discharging water 12 accumulated in the bottom 
of the oil reservoir 8. 
As a rotor, which is not illustrated, in the compressor 

body 1 rotates, a gas is drawn in from the suction pas 
sage 3 through the inlet port 2. After being compresses 
together with the lubricating oil supplied through the 
lubricating oil circulation passage 11 for gas cooling 
purposes, the gas is discharged to the discharge passage 
5 through the outlet port 4. The compressed gas thus 
discharged goes together with the lubricating oil into 
the oil tank 6, in which the compressed gas is separated 
from the lubricating oil by means of the oil separation 
element 7, being sent to the discharge passage 5 extend 
ing upwardly. The separated lubricating oil drips down 
wardly, being collected and temporarily held in the oil 
reservoir 8. Furthermore, the lubricating oil under a 
discharge pressure in the oil tank 6 is supplied to the 
aforementioned lubrication points in the compressor 
body 1 via the oil ?lter 9 and the oil cooler 10, and then 
is discharged together with the compressed gas through 
the outlet port 4, hereafter being recirculated as de 
scribed above. 
On the other hand, water is gradually separated from 

the lubricating oil in the oil reservoir 8, accumulating as 
drain water in the lower part of the oil reservoir 8. The 
drain water is led to the inlet port 2 o the low-pressure 
side by the drain water passage 14 under the discharge 
pressure of the lubricating oil, while being restrained 
from abruptly flowing by means of the ori?ce 13, and is 
then evaporated by heat generated at the time of gas 
compression, thus being discharged as a compressed gas 
out into the discharge passage 5. Since the water auto 
matically separated from the lubricating oil is led to the 
inlet port 2, a drain water discharge operation for the oil 
tank 6 can be dispensed with. 

In the above-described embodiment, the drain water 
passage 14 is connected to the inlet port 2, but it is to be 
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understood that the present invention is not limited to 
such an application and this drain water passage 14 may 
be connected to some point between the suction passage 
3 and a space immediately after gas trapping in the 
compressor body 1. 
FIG. 2 shows an oil-cooled compressor to which the 

operating method according to the second embodiment 
of the invention is applied. This compressor is substan 
tially the same as the equipment shown in FIG. 1 except 
for the use of a drain water sensing system whereby the 
compressor 1 is operated when the drain water in the oil 
tank 6 has exceeded a speci?c level. In this drawing, the 
same reference numerals are used for the corresponding 
parts, which will not be explained. 
The oil-cooled compressor of the present embodi 

ment is formed by providing a pressure switch 22, a 
solenoid on-off valve 23 and a gas discharge passage 24 
having an ori?ce 25 in the discharge passage 5 con 
nected with the outlet side of the oil tank 6, and further 
by providing a drain water sensing means 21 in the 
lower part of the oil tank 6. 
The pressure switch 22 produces a signal for stopping 

the operation of the compressor 1 when a pressure 
sensed in the discharge passage 5 exceeds a speci?c 
value. The drain water sensing means 21 produces a 
signal for opening the solenoid on-off valve 23 when the 
drain water in the oil tank 6 exceeds a speci?c quantity, 
or a permissible quantity, and, in other cases, produces 
a signal for closing the solenoid on-off valve 23. 

Next, a method of operating the compressor of the 
above-mentioned constitution will be explained. 
When a value sensed by the drain water sensing 

means 21 is smaller than a speci?c value, the compres 
sor operates similar to the compressor according to the 
?rst embodiment. 

In the meantime. when this sensed value exceeds the 
speci?c value, the solenoid on-off valve 23 is opened by 
a signal from the drain water sensing means 21 to allow 
the gas to flow from the discharge passage 5 out into the 
gas discharge passage 24 side while being throttled by 
the ori?ce 25 to lower the discharge pressure. As a 
result, the compressor 1, if in a stopped state, will be 
operated by a signal from the pressure switch 22. If, in 
this state, the compressor of such a design is used under 
severe operating conditions, for example intermittent 
operation for a short period of operation as compared 
with its dwell period, at a low ambient temperature, at 
a high humidity, and with a high discharge pressure 
from the compressor so that the drain water in the oil is 
hard to evaporate, the compressor can operate for an 
appropriate time interval, producing compressed gas 
heat for complete evaporation of the drain water in the 
oil. 
FIG. 3 shows an oil-cooled compressor to which the 

method of operation according to the third embodiment 
of the invention is applied, and is substantially the same 
as the equipment shown in FIG. 2 except for the use of 
a timer 26in place of the drain water sensing means 21. 
The same reference numerals are used for correspond 
ing parts, which will not be explained. 
According to the method of operating the oil-cooled 

compressor of the third embodiment of the invention, 
the timer 26 is used to regularly open the solenoid on-off 
valve 23 to operate the compressor at an appropriate 
time interval, thereby generating compressed gas heat 
for fully evaporating drain water contained in the oil. 

In the present embodiment the use of the timer 26 is 
described as an example, but it is to be understood that 
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4 
the invention is not limited to this equipment described 
above and may include equipment which regularly 
manually opens the solenoid on-off valve 23. 
As is apparent from the explanation given above, 

according to the ?rst embodiment of the invention, the 
lowermost part of the oil tank mounted in the discharge 
passage of the compressor is connected to some point 
between the suction passage of the compressor body 
and a space immediately after gas trapping. 
Water separated from the lubricating oil in the oil 

tank and gathering at the bottom of the oil tank is auto 
matically led into the compressor, where it is evapo 
rated by heat generated by gas compression, then being 
discharged in the form of a compressed gas. Conse 
quently, the oil-cooled compressor has such an advan 
tage that the oil tank requires no drain water discharge 
operation. 

Furthermore, according to the second embodiment 
of the invention, the lowermost part of the oil tank 
mounted in the discharge passage of the compressor is 
connected to some point between the suction passage of 
the compressor and the space immediately after gas 
trapping, and also the compressor, when not operating, 
will be operated for a ?xed period of time when the 
drain water accumulated in the lower part of the oil 
tank has reached a speci?c value. 

Furthermore, according to the third embodiment of 
the invention, the lowermost part of the oil tank 
mounted in the discharge passage of the compressor is 
connected to some point between the suction passage of 
the compressor and the space immediately after gas 
trapping, and the compressor, when not operating, will 
be run regularly for a ?xed period of time. 
The oil-cooled compressor, therefore, has the advan 

tage that even under severe operating conditions such 
as when the compressor is operated for a shorter period 
than the dwell time, at a low ambient temperature and 
at a high humidity, and with a high discharge pressure 
from the compressor so that the drain water in the oil is 
hard to evaporate, the drain water in the oil can be 
evaporated completely with the heat of the compressed 
gas, thereby obtaining the improved effect under any 
severe operating condition. 
The present invention has been described in detail 

with particular reference to preferred embodiments 
thereof but it will be understood that variations and 
modi?cations can be effected within the spirit and scope 
of the invention. 
What is claimed is: 
1. An oil cooled compressor comprising: 
a compressor body having a low pressure suction 

passage and a high pressure discharge passage; 
an oil tank mounted in said discharge passage such 

that oil and drain water separated from a com 
pressed gas in said discharge passage collect in said 
oil tank with water at a lowermost part of said oil 
tank; and 

an oil discharge passage connected to said oil tank; 
a compressed gas discharge passage connected to said 

oil tank; 
a drain water passage separate from said compressed 

gas discharge passage and oil discharge passage, 
connecting the lowermost part of the oil tank with 
a portion of the compressor body which is substan 
tially at the low pressure, whereby drain water 
from the oil tank is evaporated. 

2. The oil cooled compressor of claim 1 including a 
flow restrictor in said drain water passage. 
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3. The oil cooled compressor of claim 1 including: 

means for detecting that the drain water in the lower 

most part of the oil tank has reached a speci?c 

value; and 
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6 
means for operating the compressor for a ?xed period 

of time after the speci?c value has been detected. 
4. The oil cooled compressor of claim 1 including 

means for regularly operating the compressor for a 
?xed period of time. 
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